On the partition of ampholytes: application to blood-brain distribution.
Partition coefficients in the water-octanol, -cyclohexane, and -dichloromethane systems were determined as a function of pH for three non-zwitterionic ampholytes (nitrazepam, albendazole sulfoxide, and sulfadimidine) and three zwitterionic ampholytes (morphine, difloxacin, and niflumic acid). From known macro- and microprotonation constants in water, the concentration of cation, anion, neutral form, and zwitterion can be found, and partition coefficients can then be calculated for the partition of the neutral form in water to the neutral form in the organic solvent for all six compounds. These micropartition coefficients were then used to obtain descriptors for the neutral form in the general linear free energy (LFER) equation of Abraham. Knowledge of the descriptors enables a number of physicochemical and biochemical properties of the neutral form to be estimated; a detailed analysis is given of the estimation of the blood-brain distribution ratio for the process of going from the neutral form in blood to the neutral form in brain. A related procedure leads to an estimation of the distribution ratio for the process of going from the zwitterion in blood to the neutral form in brain.